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35 40 . 45 

gac cgc ccg att ate ggt att gcg cag acc ggt tec gac ctt tea ccc 
Asp Arg Pro He He Gly lie Ala Gin Thr oly Ser Asp Leu sir Pro 



60 



tgc aac cgt cat cat ctg gaa etc gec aac cgt ctg cgt gaa ggc att 
Cys Asn Arg His His Leu Glu Leu Ala Asn Arg Leu Arg Slu Sy n 

70 • 75 80 

cgt gaa gee ggc ggc ate gec ate gaa ttc ccg gtg cat ccg ate cac 
Arg Glu Ala Gly Gly He Ala He Glu Phe Pro Vai His Pro lie Gin 
85 90 95 

gaa acc ggt aag cgt ccg aca gcg ggc ctt gat cgc aac ctg get tac 
Glu Thr Gly. Lys Arg Pro Thr Ala Gly Leu Asp Arg Asn Leu Ea 
100 105 no 

etc ggc etc gtg gaa gtg ctt tat ggc tat ccg etc gac ggc gtt att 
Leu Gly Leu Val Glu Val Leu Tyr Gly Tyr Pro Leu Asp Z£ 
115 120 125 

rl? ^° S° £f° tg ° ga ° aag aC ° acg cct gcc tfft ctt atg gcg gcg 
Leu Thr He Gly Cys Asp Lys Thr Thr Pro Ala Cys Leu Me? Ala Sa 
130 13 5 140 

gee acc gtc aac att ccg gee ate gec ctt tec gtc ggt ccc ata eta 
Ala Thr val Asn He Pro Ala He Ala Leu Ser Val Sly Pro utl Leu 

150 155 160 

aac ggc tgg ttc cgc ggt gag cgc acc ggt tec ggc acc ate ate taa 
Asn Gly Trp Phe Arg Gly Glu Arg Thr Gly Ser lly Thr He Vat S 
165 170 175 

f?° t g ° g r Ctg gCg aag ggc gag atc gat ta <= cag ggc ttc 

Lys Ala Arg Glu Leu Leu Ala Lys Gly Glu He Asp Tyr Gin Gly Phe 

180 185 190 

gtc aag etc gtt gec teg tet gee ccg tec acc ggc tat tgc aac acc 
Val Lys Leu Val Ala Ser Ser Ala Pro Ser Thr Gly Tyr Cys Asn S 
195 ... 200 2 05 

Me? G?v !£ E° tCg CtC g ° C 933 gCg CtC ggc atg 

Met Gly Thr Ala Thr Thr Met Asn Ser Leu Ala Glu Ala Leu Gly Met 

215 220 

cag ctt ccc ggc tec gee gee att ccg gcg cct tac cgt gac cgt cag 
Gin Leu Pro Gly Ser Ala Ala He Pro Ala Pro Tyr Arg Lp Arg Gin 
25 230 235 240 

Sin £? = Ct l aC Ct ° aC ° ggC ° tg CgC atc gtc gac at 9 Ota agg gaa 
Glu Val Ser Tyr Leu Thr Gly Leu Arg He Val Asp Met Val Arg llu 

245 250 255 

gac ctg aaa cca tea gac atc atg acc aag gat gee ttc atc aac gec 
Asp Leu Lys Pro Ser Asp He Met Thr Lys Asp Ala Phe He Asn Ala 
260 265 270 

atc cgc gtt aat teg gcg atc ggc ggt tec acc aac gcg ccg atc cat 
He Arg Val Asn Ser Ala He Gly Gly Ser Thr Asn Ala Pro He hS 
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275 280 



285 



eta aac ggc ctt gec cgc cat gtc ggc gtc gag ctg acg gtg gat gac 912 
Leu Asn Gly Leu Ala Arg His Val Gly Val Glu Leu Thr Val Asp Asp 
290 295 300 

m" ^f 9 ^° tat ggC 9aa 9aC gtg ccg cfc 9 ctc 9 fcc aac ctg cag ccg 
Trp Gin Thr Tyr Gly Glu Asp Val Pro Leu Leu Val Asn Leu Gin Pro 

305 310 315 320 

of 3 tat - CtC ggC gag gac tat fcac cat gcc mc ggc gtt ccc 
Ala Gly Glu Tyr Leu Gly Glu Asp Tyr Tyr His Ala Gly Gly Val Pro 

325 330 335 

get gtc gtc aat cag ctg atg acc caa ggg ctg ate atg gaa gac gec 
Ala Val Val Asn Gin Leu Met Thr Gin Gly Leu He Met Glu Asp Ala 



340 345 



350 



atg acc gtc aac ggc aag acc ate ggc gac aat tgc cgt ggc gcg ate 
Met Thr Val Asn Gly Lys Thr He Gly Asp Asn Cys Arg Sy 111 S 



355 3 6 o 



365 



ate gaa gac gag aag gtc ate cgc ccc tat gag cag ccg ctc aag gag 
He Glu Asp Glu Lys Val He Arg Pro Tyr Glu Gin Pro Leu Lys Glu 
370 375 3 8 o 



cgt gec ggc ttc cgc gtt ctg cgc ggc aat ctg ttc tec teg gec ate 
Arg Ala Gly Phe Arg Val Leu Arg Gly Asn Leu Phe Ser Ser Ala He 

400 



385 390 395 



960 



1008 



1056 



1104 



1152 



1200 



m f r aag ^ a agC gtg att tCg gaa gaa ttc C 9 C 3St cgt tac ctc tec 
Met Lys Thr Ser Val He Ser Glu Glu Phe Arg Gly Arg Tyr Leu Ser 

405 410 415 

aac cct gat gat ccg gaa gee ttc gaa ggc cgc gee gtg gtg ttc gat 
Asn Pro Asp Asp Pro Glu Ala Phe Glu Gly Arg Ala Val Val Phe Asp 
420 425 430 • 

ggt ccg gag gat tac cat cat cgc ate gac gat ccg teg ctt ggc ate 
Gly Pro Glu Asp Tyr His His Arg He Asp Asp Pro Ser Leu Gly He 
43 5 440 445 

gac gee aac acc gtc ctg ttc atg cgc ggc gee ggt ccg ate ggt tac 
Asp Ala Asn Thr Val Leu Phe Met Arg Gly Ala Gly Pro He Gly Tvr 
450 455 4 6 o 

ccg ggc gca gcg gaa gtg gtg aac atg cgc gcg ccg gat tac ctt ctg 
Pro Gly Ala Ala Glu Val Val Asn Met Arg Ala Pro Asp Tyr Leu Leu 
465 470 . 475 4 8 o 

aag caa ggc gtc agt teg ctg ccc tgc ate ggc gat ggc cgc cag tec 
Lys Gin Gly Val Ser Ser Leu Pro Cys He Gly Asp Gly Arg Gin Ser 
485 490 495 

ggc acg teg ggc age cca tec ate ctc aat gee teg ccg gaa gcg gcg 
Gly Thr Ser Gly Ser Pro Ser He Leu Asn Ala Ser Pro Glu 111 111 
500 505 510 

gee ggc ggc ggt ctg tct att ctg cag acg ggt gac cgc gtc cgc ate 1584 
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Ala Gly Gly Gly Leu Ser He Leu Gin Thr Gly Asp Arg V al Arg 
DXD 520 



He 



525 



S S 5 5 S 5 E S 2 2 S £ s = H = «- 

535 . 540 



% ^ ^ ^ s ^ e s s s s - - - - 

550 55 5 560 

gac cac cag acg ccg tgg cag gaa ate cag cgc ggt ate etc 
Asp Hxs Gin Thr Pro Trp Gin Glu He Gin Arg S y £ "£ Ser Qla 

565 570 575 



1680 



age cag 1728 



2 E = 5 E E S E 5 E E £ 5 E S £ - 

585 590 



gec cag acc aag ggc ctg ccg cgc gat aac cac tga 

Ala Gin Thr Lys Gly Leu Pro Arg Asp Asn His 1812 
595 600 

<210> 2 
<211> 603 
<212> PRT 

<213> Agrobacterium tumefaciens 



<400> 2 

Met Thr Thr Ser Asp Asn Leu Pro Ala Thr Gin Gly Lys Leu Arg Ser 
' 5 10 15 

Arg Ala Trp Phe Asp Asn Pro Ala Asn Ala Asp Met Thr Ala Leu Tyr 

25 30 

Leu Glu Arg Tyr Met Asn Phe Gly Leu Ser Gin Ala Glu Leu Gin Ser 
35 40 45 

Asp Arg Pro He He Gly He Ala Gin Thr Gly Ser Asp Leu Ser Pro 

55 60 

Cys Asn Arg His His Leu Glu Leu Ala Asn Arg Leu Arg Glu Gly He 

70 75 80 

Arg Glu Ala Gly Gly He Ala He Glu Phe Pro Val His Pro He Gin 
85 90 95 
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Glu Thr Gly Lys Arg Pro Thr Ala Gly Leu Asp Arg Asn Leu Ala Tyr 
100 105 



110 



Leu Gly Leu Val Glu Val Leu Tyr Gly Tyr Pro Leu Asp Gly Val 
115 120 



Val 

125 



Leu Thr He Gly C ys Asp Lys Thr Thr Pro Ala Cys Leu Met Ala Ala 

135 . 140 

Ala Thr Val Asn He Pro Ala He Ala Leu Ser Val Gly P ro Met Leu 

150 "5 160 

Asn Gly. Trp Phe Arg Gly Glu Arg Thr Gly Ser Gly Thr lie Val Trp 



170 



175 



Lys Ala Arg Glu Leu Leu Ala Lys Gly Glu He Asp Tyr Gin Gly 



185 



Phe 



190 



Val Lys Leu Val Ala Ser Ser Ala Pro Ser Thr Gly Tyr Cys Asn Thr 

200 205 

Met Gly Thr Ala Thr Thr Met Asn Ser Leu Ala Glu Ala Leu Gly Met 

215 220 

225 I1S Pr ° Ala P ~ «*r Arg Asp Arg Gin 

230 235 240 

Glu Val ser Tyr Leu Thr Gly Leu Arg He Val Asp Met Val Arg Glu 
245 250 255 

Asp Leu Lys Pro Ser Asp He Met Thr Lys Asp Ala Phe He Asn Ala 



265 



270 



He Arg Val Asn Ser Ala He Gly Gly Ser Thr Asn Ala Pro He His 
275 280 285 

Leu Asn Gly Leu Ala Arg His Val Gly Val Glu Leu Thr Val Asp Asp 



300 



Trp Gin Thr Tyr Gly Glu Asp Val Pro Leu Leu Val Asn Leu Gin Pro 



310 



315 



320 



Ala Gly Glu Tyr Leu Gly Glu Asp Tyr Tyr His Ala Gly Gly 
325 330 



Val Pro 
335 
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Ala V.l « Jj. Olu Leu Met ftr «» 01y Leu lle ^ olu ^ „, 

J45 350 

Met Thr Val Asn Gly Lys Thr He ei« , 

355 SI GlY Asn C * s ^ Gly Ala He 

360 365 

11= Olu ,sp Olu L y s „ lie A, g Pro ^ Glu eln pto Leu 

J/b 380 

Ar g Ala OXy P he te „ ^ Leu ttg Gly _ Leu ^ _ ^ ^ ^ 

395 400 

Met L y s Tte ser Val XI. se r olu o lu Phe « g Gly teg ^ Lau Ser 

410 415 
Asn Pro A Sp Pro Glu ila phe ^ ^ ^ ^ ^ ^ 

425 430 • 

OlV Pro Olu Ae P ^ Hie Hie Ax g He As P Ae P p to s . r ^„ 

440 445 

Ae p Ma Ae» ^ val Leu P£e M . t ^ Gly AU „ p „ 

4:5:3 460 

Pro Gly Ala Ala Glu Val Val Asn ateh a™ *i 

465 4? 0 • ASn Met ^ Ala Asp Tyr Leu Leu 

475 480 

>» Oln 01 y val j. ser uu Pre eve He ol y iSp ol y Ar g Gln Ser 

490 495 

01 y ■» Ser oj y Ser Pro Ser He Leu Aau A!a Ser Pro Olu Ala Me 

505 510 

Ala 0 ly 0* Gly Leu Sor Ile 01n ^ Giy ^ ^ ^ 

520 525 • 

Ae P val 01 y Ar g Gly Lys Ala Ae P He Leu rle Ser ol y olu olu Leu 

535 540 

Ala L ys Arg ^ Glu ^ Leu Ala Ala Qln ^ ^ ^ s ^ ^ 

555 560 
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565 570 



575 



Met Glu Thr Gly Ala Val Leu Glu Pro Ala Val Lys Tyr Gin Arg He 
580 535 



590 



Ala Gin Thr Lys Gly Leu Pro Arg Asp Asn His 
"5 6 oo 



<210> 3 

<211> 1272 

<212> DNA 

<213> Agrobacterium tumefaciens 



<220> 

<221> CDS 

<222> (1)..(1269) 

<223> 



<400> 3 



atg cag tct tct tea get ctt egg caa tea ace ggc gat cag tea aaa Afi 
Met Gin Ser Ser Ser Ala Leu Arg Gin Ser Thr £y Asp Gin SeJ Su 



5 10 



15 



tac cat gec cag teg aat atg ate ggc tct age ccg gcg gac cot tto- 
**r His Ala Gin Ser Asn Met He Gly Ser Ser Pr & Sa Sp j£ £u 
20 25 30 

etc gca ttg ccg ctt ctg acc gtc gat ctt gec gtc tat cgc ggt aat 
Leu Ala Leu Pro Leu Leu Thr Val Asp Leu Ala Val Tyr Arg S£ j£ 
35 40 45 

Ara S ^° J? 9Cg Ctt gtC tC9 gCC cat 9<=g ^g gcg get 

Arg Asp Arg Phe Leu Ala Leu Val Ser Ala His Gly Ala Lys 111 Ala 
bU 55 60 

Pro lit ?i ° f 93 tZ 3 t9C CCg gag atc atc ctg att 

Pro His Ala Lys Thr Pro Met Cys Pro Glu He Ala He Asp Leu He 

70 75 80 

?T C ^ ^ C tgg Sg ° gCg aCg gtC * cc ^ at ctc ttc cag gcg gaa 288 
Glu Ala Gly Ala Trp Gly Ala Thr Val Ala Asp Leu Phe Gin £a Glu 

85 90 95 

gtc ctg etc aag gee ggc gtg teg aac ata ttg atc gee aac cag atc 33 6 

Val Leu Leu Lys Ala Gly Val Ser Asn He Leu He Ala Asn Gin He 
100 105 110 



96 



144 



192 



240 
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ggc gga ttg aca tec gec aga coc cfca rrrn 

«y «y - s« L. £ £ Leu £ £ E S E £ £ 

120 125 
ccg aaa gec gag att ate tgc tgt ate aafc to* 

e " £ ila Glu "° Ila a * ~ £ £ E E E 2 S 

135 140 

5 = £ = e e s-s a - - E - E - 

J.DU -i cc • 

155 160 

£ £ S E S E s S - - - 5 = « e 

lob -i 7 n 

E £ E £ £ E E £ 2 £ E E E EE £ 

185 190 
gec ggt gtg teg acc tat gaa ggc tec ate for. 

ax. «, jja ser «» ^ Siu E 2 E E E E 2 E E 

200 205 
gca etc gat gca aac atg gcg acc eta t-i-.- nr a+ - ^ 

«. s „ tl . A . n E EE E E E E E E 

220 

ctt gca teg ata cgc gaa aaa gat ccc ggg cgc ccg eta accr *■ 
Leu Ala Ser He Ara nin t^o tv~~ « g a acg gtt tca 

225 0 LyS ASP Pro Arg Pro Leu Thr Val Ser 

235 240 

E 5 S E £ E £ E E E E E E E E E 

250 255 

E £ E E E E E E E E E E CBC a9C — — 

260 SU Ser G1 y Ala 

265 270 

£ £ £ E E E E £ £ E £ E £ E E E 

280 285 
gac gee cgc aac eta etc gca tec aac aarr rri-f- ^« -4- 

asp jj. teg _ Leu Leu s se t E E E E £ E E E 

295 300 

£ £ £ E E 2 2 S £ £ - S S S = - 

310 315 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



£ E E E £ E £ E E £ 5 E £ £ E E 

33 0 335 

£ £ E E E £ E E E E E E £ E E E 



335 

1056 

^eu His Arg Asp Gly His 
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34 ° 345 



350 



2 £ s 2 s £ s £ - s e e 5 = = - 

360 265 



410 415 



1104 



2 S 2 E £ £ £ £ 52 £ £ £ £ E £ - 

375 380 

S S £ £ E £ £ £ £ £ £ £ = £ = S . .oo 

395 400 

£ 5 £ £ £ E s £ £ £ £ 5 = 2 = s - 



ate tac aca acc ttc ttt cac tag 

He Tyr Thr Thr Phe Phe His ~ 1272 
420 



<210> 4 

<211> 423 

<212> PRT 

<213> Agrobacterium tumef aciens 



<400> 4 

Met Gin Ser Ser Ser Ala Leu Arg Gin Ser Thr Gly Asp Gin 



" 15 



Ser Glu 



Tyr His Ala Gin Ser Asn Met He Gly Ser Ser Pro Ala Asp Gly Leu 

25 30 

Leu Ala Leu Pro Leu Leu Thr Val Asp Leu Ala Val Tyr Arg Gly Asn 

45 

Arg Asp Arg Phe Leu Ala Leu Val Ser Ala His Gly Ala Lys Ala Ala 

55 60 

Pro His Ala Lys Thr Pro Met Cys Pro Glu He Ala Xle Asp Leu He 

70 75 



80 



Glu Ala Gly Ala Trp Gly Ala Thr Val Ala Asp Leu Phe Gin Ala Glu 
85 90 



95 
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Val Leu Leu Lys Ala Gly Val Ser Asn He Leu He Ala Asn 



100 105 



Gin lie 
110 



Gly Gly Leu Thr Ser Ala Arg Arg Leu Arg Met Leu Ala Asp Ala Phe 

120 - — 



125 



Pro Lys Ala Glu He He Cys Cys Val Asp Ser Val Gin Ala Ser Ala 



140 



Asn Leu Val Gin Ala Phe Gin Gly Arg Val Asp Ala Pro Phe 



150 



155 



Lys Val 
160 



Phe He Glu Val Gly Val Gly Arg Thr Gly Ala Arg Thr Leu 
165 170 



Asn Val 
175 



Ala Lys Asp He He Asp Thr lie Ser Thr Ser Ala Glu He 



180 



185 



Val Leu 



190 



Ala Gly Val Ser Thr Tyr Glu Gly Ser Val Ser Gly Glu Thr 



195 



200 



Ser Glu 



205 



Ala Leu Asp Ala Asn Met Ala Ala Leu Phe Asp Leu Leu Thr 

-L U 



215 



220 



Asp Ser 



Leu Ala Ser He Arg Glu Lys Asp Pro Gly Arg Pro Leu Thr Val Ser 



230 



235 



240 



Ala Gly Gly Ser He His Phe Asp Arg Val Leu Ala Ala Leu Val Pro 



245 



250 



255 



Val Cys Glu Ala Asp Gly Asn Ala Thr Leu Leu Leu Arg Ser Gly Ala 



265 



270 



He Phe Phe Ser Asp His Gly Val Tyr Gin Arg Gly Phe Gin 



275 



280 



Ala Val 



285 



Asp Ala Arg Asn Leu Leu Ala Ser Gly Lys Val Val Phe Lys Ala Ser 



295 



300 



Glu Ala Phe Gin Pro Ser Met Arg He Trp Ala Glu Val He Ser Val 



310 



315 



320 



Pro Glu Pro Gly Leu Ala He Val Gly Met Gly Met Arg Asp Val Ser 
325 330 



335 
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Phe Asp Gin Asp Leu Pro Val Ala Leu Arg Leu His Arg Asp Gly His 

345 350 

Leu Val Glu Ala Asp Leu Ser Ser Ser Ala Lys Val Gly Lys Leu Asn 
" 5 360 365 

Asp Gin His Ala Phe Leu Ser Phe Gly Asn Gly Ser Ser Leu Ala He 
370 375 380 

Gly Asp Val He Glu Phe Gly He Ser His Pro Cys Thr Cys Phe Asp 

390 395 



Arg Trp Arg Val Phe His Gly He Asp Gly Ser Gly Arg He Gin 



405 410 



415 



Arg 



He Tyr Thr Thr Phe Phe His 
420 



<210> 5 

<211> 32 

<212> DHA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer 

<400> 5 

cccttaatta atgacgacat ctgataatct tc 

<210> 6 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer k 

<400> 6 

tttgcggccg cttagtggtt atcgcgcggc 



32 



30 
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<210> 7 

<211> 31 

<212> DNA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer 

<400> 7 

cccggtacca tgacgacatc tgataatctt c 

<210> 8 

<211> 32 

<212> DNA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer 

<400> 8 

cccttaatta atgcagtctt cttcagctct tc 

<210> 9 

<211> 35 

<212> DNA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer 

<400> 9 

tttgcggccg cctagtgaaa gaaggttgtg tagat 

<210> 10 
<211> " 34 
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<212> DNA 

<213> artificial sequence 



<220> 

<223> oligonucleotide primer 
<400> 10 

aaatcatgac tatgcagtct tcttcagctc ttcg 

<210> 11 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> oligonucleotide primer 

<400> 11 

tatagatctc tagtgaaaga aggttgtgta gat 

<210> 12 

<211> 31 

<212> DNA 

<213> artificial sequence 
<220> 

<223> artificial sequence 

<400> 12 

gcgttaatta atgagttata ctgtcggtac c 

<210> 13 
<211> 32 
<212> DNA 

<213> artificial sequence 

13/46 



WO 2004/113358 



PCTVEP2004/006848 



<220> 

<223> artificial sequence 

<400> 13 

tatgcggccg cttagaggag cttgttaaca gg 

<210> 14 

<211> 2665 

<212> DNA 

<213> vector 



<400> 14 

gacgaaaggg cctcgtgata cgcctatttt tataggttaa tgtcatgata ataatggttt 
cttagacgtc aggtggcact tttcggggaa atgtgcgcgg aacccctatt tgtttatttt 
tctaaataca ttcaaatatg tatccgctca tgagacaata accctgataa atgcttcaat 
aatattgaaa aaggaagagt atgagtattc aacatttccg tgtcgccctt attccctttt 
ttgcggcatt ttgccttcct gtttttgctc acccagaaac gctggtgaaa gtaaaagatg 
ctgaagatca gttgggtgca cgagtgggtt acatcgaact ggatctcaac agcggtaaga 
tccttgagag ttttcgcccc gaagaacgtt ttccaatgat gagcactttt aaagttctgc 
tatgtggcgc ggtattatcc cgtattgacg ccgggcaaga gcaactcggt cgccgcatac 
actattctca gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg 
gcatgacagt aagagaatta tgcagtgctg ccataaccat gagtgataac actgcggcca 
acttacttct gacaacgatc ggaggaccga aggagctaac cgcttttttg cacaacatgg 
gggatcatgt aactcgcctt gatcgttggg aaccggagct gaatgaagcc ataccaaacg 
acgagcgtga caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg 
gcgaactact tactctagct tcccggcaac aattaataga ctggatggag gcggataaag 
ttgcaggacc acttctgcgc tcggcccttc cggctggctg gtttattgct gataaatctg 
gagccggtga gcgtgggtct cgcggtatca ttgcagcact ggggccagat ggtaagccct 
cccgtatcgt agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac 
agatcgctga gataggtgcc tcactgatta agcattggta actgtcagac caagtttact 
catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga ' 1140 
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60 
120 
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240 
300 
360 
420 
480 
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720 
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tcctttttga taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt 1200 

cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg cgcgtaatct 1260 

gctgcttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc 1320 

taccaactct ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcc 1380 

ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc 1440. 

tcgctctgct aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg 1500 

ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggctga acggggggtt 1560 

cgtgcacaca gcccagcttg gagcgaacga cctacaccga actgagatac ctacagcgtg 1620 

agctatgaga aagcgccacg cttcccgaag ggagaaaggc ggacaggtat ccggtaagcg 1680 

gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt 1 740 

atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 1800 

gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc ctggcctttt 1860 

gctggccttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta . 1920 

ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt 1980 

cagtgagcga ggaagcggaa gagcgcccaa tacgcaaacc gcctctcccc gcgcgttggc ■ 2040 

cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc agtgagcgca 2100 

acgcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgcttc 2160 

cggctcgtat gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg 2220 

accatgatta cgaattcgag gttaattaac cccgcggccg caagcttggc actggccgtc 2280 

gttttacaac gtcgtgactg ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca 2340 

catccccctt tcgccagctg gcgtaatagc gaagaggccc gcaccgatcg cccttcccaa 2400 

cagttgcgca gcctgaatgg cgaatggcgc ctgatgcggt attttctcct tacgcatctg 2460 
tgcggtattt cacaccgcat atggtgcact ctcagtacaa tctgctctga tgccgcatag 
ttaagccagc cccgacaccc gccaacaccc gctgacgcgc cctgacgggc ttgtctgctc 
ccggcatcog cttacagaca agctgtgacc gtctccggga gctgcatgtg tcagaggttt 
tcaccgtcat caccgaaacg cgcga 



<210> 15 
<211> 3433 
<212> DNA 



2520 
2580 
2640 
2665 
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<213> vector 



<400> 15 

ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 
attgtgagcg gataacaatt tcacacagaa ttcttaaaga ggagaaatta attaaccccg 
cggccgcgga tccagatctc atcaccatca ccatcactaa gcttaattag ctgagcttgg 
actcctgttg atagatccag taatgacctc agaactccat ctggatttgt tcagaacgct 
cggttgccgc cgggcgtttt ttattggtga gaatccaagc tagcttggcg agattttcag 
gagctaagga agctaaaatg gagaaaaaaa tcactggata taccaccgtt gatatatccc 
aatggcatcg taaagaacat tttgaggcat ttcagtcagt tgctcaatgt acctataacc 
agaccgttca gctggatatt acggcctttt taaagaccgt aaagaaaaat aagcacaagt 
tttatccggc ctttattcac attcttgccc gcctgatgaa tgctcatccg gaatttcgta 
tggcaatgaa agacggtgag ctggtgatat gggatagtgt tcacccttgt tacaccgttt 
tccatgagca aactgaaacg ttttcatcgc tctggagtga ataccacgac gatttccggc 
agtttctaca catatattcg caagatgtgg cgtgttacgg tgaaaacctg gcctatttcc 
ctaaagggtt tattgagaat atgtttttcg tctcagccaa tccctgggtg agtttcacca 
gttttgattt aaacgtggcc aatatggaca acttcttcgc ccccgttttc accatgggca 
aatattatac gcaaggcgac aaggtgctga tgccgctggc gattcaggtt catcatgccg 
tttgtgatgg cttccatgtc ggcagaatgc ttaatgaatt acaacagtac tgcgatgagt 
ggcagggcgg ggcgtaattt ttttaaggca gttattggtg cccttaaacg cctggggtaa 
tgactctcta gcttgaggca tcaaataaaa cgaaaggctc agtcgaaaga ctgggccttt 
cgttttatct gttgtttgtc ggtgaacgct ctcctgagta ggacaaatcc gccctctaga 
gctgcctcgc gcgtttcggt gatgacggtg aaaacctctg acacatgcag ctcccggaga 
cggtcacagc ttgtctgtaa gcggatgccg ggagcagaca agcccgtcag ggcgcgtcag 
cgggtgttgg cgggtgtcgg ggcgcagcca tgacccagtc acgtagcgat agcggagtgt 
atactggctt aactatgcgg catcagagca gattgtactg agagtgcacc atatgcggtg 
tgaaataccg cacagatgcg taaggagaaa ataccgcatc aggcgctctt ccgcttcctc 
gctcactgac tcgctgcgct cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa 
sgcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 
aggccagcaa aaggccagga accgtaaaaa ggccgcgttg ctggcgtttt tccataggct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 
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c= a oc=c== t gacgagcatc a=aaaaate g acgotoaagt oagaggtggo 
a gg actataa . g .t aceagg = gtttccocc tggaagotco otC3tgcgct otectgtto<j 
3 accc t3 cc g c t tac= gg a t acc tgt cc g = c tttctccot to333aa3C3 tgg e 3 c ttt c 
t =ata g c t ca c g =t gt . 33t at = t=a3ttc ggtgt . ggtc 3ttC3ctoea agct3g3ctg . 
t gtgC ac g .a =cccc= gtto a g ccc g ,cc g ct g c g cctta t cc ggt aac t , tcgtcttga 
3 tccaa=cc g aottatogoc acCgacagoa gccaotagta , caggatta3 

=a g a 3 = 3 a 33 t . tgtaggcg gtgctacaga gttcttgMg ^ 

=a=ta g aa gg ac. g tattt g gt atct 3 c 3 c t= tg ct g .a 3 cca 3tta == t tcggaaaaag 
a g tt g3 t. go tc ttgatocg 3caaacaaac caoC3ctggt agog3tggtt . ittttgtttg 
=aa 3 =a 3 ca 3 a ttacgogca gaaaaaaagg atctoaagaa gatcotttga toltttotao 
3333t =t 3 .c 3 ctc, gt3aa acgaaaaotc „ gttaaggg a « ttggtca tgagattatc 
aaaaa gg a to ttcacctaga tcctttCaaa 

taai ° tt93t ° l9 "' 9tt ' — «*.*«. 
a 3 = g atc tgt « atttcgtt catocatagt tgoctgactc ccegtcgtat 

3 atac ggg a g gg =«ac=, t ct g3 ccc=a g tg c tg caa tg ata=c 3 c g , g accc,c g ctc 
acc g3 ctcca g . tttatoag oaataaaoca gccagccgga goagaagtgg 
t=c t3 caa« tCatccgoct ocat „ aglc tattaattgfc tgccg3gMs ctagagtaag 

ta^tc.cca tg = g =,a= gt t3tt3ccatt gcCacaggoa tegtggtgtc 

tttggtacgg ctCoattcag ctocggctoo cMogatcaa gg=gagtts= 

. t3 a t =cccc a tgttgtgca aaaaagc3gt tagctcotto ggtootocga tcgttgtcag 
aa 3t aa gttg gcc3cagtgC tatcaotcat 

t «ca tg cc. t cc gt aa g . t gottttotgt gaotggtgag taot=aacca agtcattotg 
a 3 aa tagtg[ atgcggig „ =gagttgcto 

3 cc a c.ta 3 c a g a actttaa aagtgctcat cattggaaaa 
ctc aaggate t , acogctgt tgagatccag ttcgatgtaa cccacte9t9 

atc t «a 3 c. t c tttt . ott toaooagcgt ttotgggtga gcaaaaa=ag gaagg=aaaa 
t 9 =c 3caaaa a. 33gaataa gggC3acacg gaaatgttga atactcatac tcttcctctt 
tc« tattat tgaagoattt atoagggtta ttgtctcatg ag=ggataca tatttgaatg 
ta tttagaaa aataaacaa. tagg3gttoc gogcaoattt cccogaaaag Cgccacotga 
acca tC a tt a t= atgacatt aacctataaa aataggcgta 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
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ctttcgtctt cac 

<210> 16 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> artificial sequence 

<400> 16 

atatttaatt aatgtctgaa attactttgg 

<210> 17 

<211> 3 0 

<212> DNA . . 

<213> artificial sequence 

<220> 

<223> artificial sequence 

<400> 17 

atatgcggcc gcttattgct tagcgttggt 

<210> 18 

<211> 1707 

<212> DNA 

<213> Zymomonas mobilis 
<220> 

<221> CDS 

<222> (1)..<1707) 

<223> 



PCT/EP2004/006848 
3433 



30 
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<400> 18 



2 2 2 2 2 2 2 2 2 S S 2 2 2 2 2 

5 10 15 

S 2 2 2 2 2 E 2 2 5 2 2 2 2 - - 

3 0 

ett gac aac ctg ctt ttg aac aaa aac atg gag cag gtt tat toe *«* 
Leu Asp Asn Leu Leu Leu Asn Lys Asn Me? Glu Sn SS 5£ CyJ £s 

45 



110 



125 



aag aac ate acg gec gec get gaa gcg att tac acc ccg aaa aaa nr* 
Lys Asn He Thr Ala Ala Ala Glu Ala He Tyr Thr HI Glu £u Ala 

135 140 



2 2 2 2 2 2 2 2 2 2 2 2 S 2 2 2 

150 155 160 

ccg gtt tat etc gaa ate act tac aar- «f-#- *. 

™ ^ Leu ^ Ile La 2 2 2 2 2 2 2 2 2 



2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



185 



190 



111 lit i^f T b 9 ^ gtt gaa 9aa aCC ctg aaa fct = ate gee aac 

Ala Ser Leu Asn Ala Ala Val Glu Glu Thr Leu Lys Phe lie La Asn 

195 200 205 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

215 220 
get gaa gaa get get gtc aaa ttt get gat get etc ggt gge gea gtt 

19/46 



48 



96 



144 



192 



i^n r Ct9 ggt ttC a£ft gca gaa mt ^t get egt gee aaa 

Asn Glu Leu Asn Cys Gly Phe Ser Ala Glu Gly Tyr La Arg Ala Lys 

55 60 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 - 

70 7 5 80 

HI Hi g r g f fc g9C gCC tat gca gaa aac ct t ccg gtt ate eta 28ft 

Asp Ala lie Gly Gly Ala Tyr Ala Glu Asn Leu Pro Sal j£ LeS 

85 90 95 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 336 

j.uu 205 



2 2 2 2 2 22 2 2 2 2 2 2 2 2 2 384 

XJ -3 120 



432 



480 



528 



576 



624 



672 



720 
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Ala Glu Glu Ala Ala Val Lys Phe Ala Asp Ala Leu Gly Gly Ala Val 



240 



?T ^ ° 9Ct 9Ct gca aaa agc ttc ttc cc a gaa gaa aac ccg cat 

Ala Thr Met Ala Ala Ala Lys Ser Phe Phe Pro Glu Glu Asn Tro Ss 
2 ^5 250 255 

tac ate ggc. acc tea tgg ggt gaa gtc agc tat ccg ggc gtt aaa aaa 
Tyr lie Gly Thr Ser Trp Gly Glu Val Ser Tyr Pro 2£ £J Slu" lys 
260 265 270 

acg atg aaa gaa gec gat gcg gtt ate get ctg get cct ate ttc aac 
Thr Met Lys Glu Ala Asp Ala Val lie Ala Leu Ala Pro Val Phe Asn 
275 280 285 

r° if 0 t CC a ° C aCt ggt tgg acg gat att cct cct aag aaa eta 

Asp Tyr Ser. Thr Thr Gly Trp Thr Asp He Pro Asp Pro Lys lys Leu 
u 295 300 

gtt etc get gaa ccg cgt tct gtc gtc gtt aac ggc att cgc ttc ccc 
Val Leu Ala Glu Pro Arg Ser Val Val Val Asn lly He A?g Pne Pro 

310 • 3 15 320 

III 111 »f f t9 gaC tat Ctg aCC Cgt tfc 9 ^ ct ca g aaa gtt tec 

Ser Val His Leu Lys Asp Tyr Leu Thr Arg Leu Ala Gin Lys Val Ser 
325 330 335 

aag aaa ace ggt gca ttg gac ttc ttc aaa tec etc aat gca gat aaa 
Lys Lys Thr Gly Ala Leu Asp Phe Phe Lys Ser Leu Asn 111 lly £u 
340 345 350 

ctg aag aaa gee get ccg get gat ccg agt get ccg ttg gtc aac gca 
Leu Lys Lys Ala Ala Pro Ala Asp Pro Ser Ala PrS Leu Val Asn Ala 
355 360 365 

CI?, ri C ?T C ? g gtC gaa gCt Ctt Ct£r acc CC B aac acg acg gtt 

Glu lie Ala Arg Gin Val Glu Ala Leu Leu Thr Pro Asn Thr Th? Sal 

375 380 

att get gaa acc ggt gac tct tgg ttc aat get cag cgc atg aag etc 
lie Ala Glu Thr Gly Asp Ser Trp Phe Asn Ala Gin Arg Me? Lys Leu 

390 395 40Q 

Pro 111 ST !T T? gaa tat ^ Stg Cag tgg 9gt cac att ggt 

Pro Asn Gly Ala Arg Val Glu Tyr Glu Met Gin Trp Gly His He Gly 

405 410 415 

tgg tec gtt cct gee gee ttc ggt tat gee gtc ggt get ccg aaa cat 
Trp ser Val Pro Ala Ala Phe Gly Tyr Ala Sal Sy £a Pro 2u T g 
420 • 425 430 

cgc aac ate etc atg gtt ggt gat ggt tec ttc cag ctg acg get cag 
Arg Asn lie Leu Met Val Gly Asp Gly Ser Phe Gin Leu Thr Sa Sin 
435 44 P 445 

Glu S? !T ~f atg gtt CgC CtSf aaa Ctg CC9 Btt ate ate ttc ttg 
Glu Val Ala Gin Met Val Arg Leu Lys Leu Pro Val He He Phe LeS 

450 455 46O 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 
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2 2 2 2 S £ = £ - £ * «: - - s = 

475 480 

5 2 2 2 g 2 5 2 2 S £ 2 2 s 2 - 

490 495 

= S 2 S S 2 2 2 g S 2 5 5 2 5 2 
2 = J 5 2 2 S 2 K 2 2 - K 2 E 2 

520 525 

2 C S = = fi s = 5 2 - g s = = g 
2 2 S 2 2 g g g - = - s s K »c = 

550 555 



560 



cgt aag cct gtt aac aag etc etc tag 
Arg Lys Pro Val Asn Lys Leu Leu 
565 



1440 



1488 



1536 



1584 



1632 



1680 



1707 



<210> 19 

<211> 568 

<212> PRT 

<213> Zymomonas mobilis 



<400> 19 

Met Ser Tyr Thr Val Gly Thr Tyr Leu Ala. Glu Arg Leu Val Gin He 



10 



15 



Gly Leu Lys His His Phe Ala Val Ala Gly Asp Tyr Asn 
20 25 



Leu Val Leu 
30 



Leu Asp Asn Leu Leu Leu Asn Lys Asn Met Glu Gin Val Tyr Cys Cys 

45 



40 



Asn Glu Leu Asn Cys Gly Phe Ser Ala Glu Gly Tyr Ala 



55 



60 



Arg Ala Lys 



Gly Ala Ala Ala Ala Val Val Thr Tyr Ser Val Gly Ala 



70 



75 



Leu Ser Ala 
80 
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Phe Asp Ala lie Gly oiy Ala Tyr Ala Glu Asn Leu Pro Val lie Leu 
85 90 95 

He Ser Gly Ala Pro Asn Asn Asn Asp His Ala Ala Gly - His Val Leu 
100 los 110 

His His Ala Leu Gly Lys Thr Asp Tyr His Tyr Gin Leu Glu Met Ala 
115 120' lag 

Lys Asn He Thr Ala Ala Ala Glu Ala He Tyr Thr Pro Glu Glu Ala 
130 135 140 

Pro Ala Lys He Asp His Val He Lys Thr Ala Leu Arg Glu Lys Lys 



145 150 155 



160 



Pro Val Tyr Leu Glu He Ala Cys Asn He Ala Ser Met Pro Cys Ala 
165 170 175 



Ala Pro Gly Pro Ala Ser Ala Leu Phe Asn Asp Glu Ala Ser Asp Glu 
180 185 190 



Ala Ser Leu Asn Ala Ala Val Glu Glu Thr Leu Lys Phe He Ala Asn 
195 200 2 05 



Arg Asp Lys Val Ala Val Leu Val Gly Ser Lys Leu Arg Ala Ala Gly 

& J- U Oil 



215 



220 



Ala Glu Glu Ala Ala Val Lys Phe Ala Asp Ala Leu Gly Gly Ala Val 



230 



235 



240 



Ala Thr Met Ala Ala Ala Lys Ser Phe Phe Pro Glu Glu Asn Pro His 
245 250 



255 



Tyr lie Gly Thr Ser Trp Gly Glu Val Ser Tyr Pro Gly Val Glu Lys 
260 '265 270 



Thr Met Lys Glu Ala Asp Ala Val 
275 280 



Asp Tyr Ser Thr Thr Gly Trp Thr 
290 295 



Val Leu Ala Glu Pro Arg Ser Val 



lie Ala Leu Ala Pro Val Phe Asn 
285 

Asp lie Pro Asp Pro Lys Lys Leu 
300 

Val Val Asn Gly He Arg Phe Pro 
22/46 
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305 



310 



315 320 

Ser val His Leu Lys Asp Tyr Leu Thr Arg Leu Ala Gin Lys Val Ser 
325 330 335 

Lys Lys Thr oiy Ala Leu Asp Phe Phe Lys Ser Leu Asn Ala Gly Glu 

345 350 

Leu Lys Lys Ala Ala Pro Ala Asp Pro Ser Ala Pro Leu Val Asn Ala 

360 365 

Glu lie Ala Arg Gin Val Glu Ala Leu Leu Thr Pro Asn Thr Thr Val 

J75 380 

lie Ala Glu Thr Gly Asp Ser Trp Phe Asn Ala Gin Arg Met Lys Leu 

400 



395 



Pro Asn Gly Ala Arg Val Glu Tyr Glu Met Gin Trp Gly His He Gly 

410 f 415 

Trp ser Val Pro Ala Ala Phe Gly Tyr Ala Val Gly Ala Pro Glu Arg 

425 430 

Arg Asn lie Leu Met Val Gly Asp Gly Ser Phe Gin Leu Thr Ala Gin 
Glu Val Ala Gin Met Val Arg Leu Lys Leu Pro Val He He Phe Leu 



455 



460 



lie Asn Asn Tyr Gly Tyr Thr He Glu Val Met He His Asp Gly Pro 

470 475 48Q 

Tyr Asn Asn He Lys Asn Trp Asp Tyr Ala Gly Leu Met Glu Val Phe 



490 



495 



Asn Gly Asn Gly Gly Tyr Asp Ser Gly Ala Gly Lys Gly Leu Lys Ala 

505 510 

Lys Thr Gly Gly Glu Leu Ala Glu Ala He Lys Val Ala Leu Ala Asn 
515 52 0 525 

Thr Asp Gly Pro Thr Leu lie Glu Cys Phe He Gly Arg Glu Asp Cy 3 



540 
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Thr Glu Glu Leu Val Lys Trp Gly Ly S Arg Val Ala Ala Ala ^ Ser 
3 " 550 



555 560 



Arg Lys Pro Val Asn Lys Leu Leu 
565 



<210> 20 

<211> 1692 

<212> DNA 

<213> Saccharomyces cerevisiae 



<220> 

<221> CDS 

<222> (1)..(1692) 

<223> 



<400> 20 

2 ill E £ S 2 S 2 £ 2 £ K S 2 2 £ " 

5 io 15 



Val Asn T C IT ^ C g9t ttg CCa S3t gac ttc aa <= ttg tec 96 

Val Asn Val Asn Thr Val Phe Gly Leu Pro Gly Asp Phe Asn LeJ Ser 

20 25 30 



Hi at ° taC gaa gtt gaa » fc ata affa tgg get ggt aac 

Leu Leu Asp Lys He Tyr Glu Val Glu Gly Met Arg TrJ La fly Tsn 



144 



lit ^ r ttg 9Ct gCt taC gCG gct gat 9»t ta <= set cgt ate 192 

Ala Asn Glu Leu Asn Ala Ala Tyr Ala Ala Asp Gly Tyr La Arg lie 

55 60 

aag ggt atg tct tgt ate ate ace ace ttc ggt gte act caa fc t „ <-^f- 

Lys Gly Met Ser Cys He He Thr Thr Phe Sy Val Sy Su ser 

70 75 80 



240 



get ttg aac ggt att gec ggt tct tac get gaa cac gtc ggt gtt ttc 288 
Ala Leu Asn Gly He Ala Gly Ser Tyr Ala Glu His Sal Gly LeS 



85 go 



95 



cac gtt gtt ggt gtc cca tec ate tct get caa get aac caa fci-rr t-Wr 

Hxs val Val Gly Val Pre Ser He Ser La Gin Ala Lys Gin Leu leu 
100 105 110 

Hi K?= u- 0 ^ C T ttg 9gt aaC ggt ga ° ttC act * fct fct <= e«c aga atg 

Leu Hxs His Thr Leu Gly Asn Gly Asp Phe Thr Val Phe His Arg LI 



336 



384 
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115 120 125 

Ser S T C tCt gaa aC ° aCt gct atg atc ««t gac att get acc 

S ° 1U Thr Thr Ala Mefc Ile Thr Asp He Sa J£ 

13 5 140 

gec cca get gaa att gac aga tgt atc aga acc act tac gtc acc caa 
Ala Pro Ala Glu lie Asp Arg Cys He Arg Thr Thr ^ ^ oin 

150 15 5 • 160 

aga cca gtc tac tta ggt ttg cca get aac ttg gtc gac ttg aac atc 
Arg Pro Val Tyr Leu Gly Leu Pro Ala Asn LeS Sal Sp LeS Sn 
165 170 i 7 5 

Pro ?f aCt CCa att gac ato tct ttg aag cca aac 

Pro Ala Lys Leu Leu Gin Thr Pro He Asp Met Ser LeG. LyJ Pro 111 

180 "5 190 

Si e CC ^ aag gaa gtC att gac acc afc c ttg gct ttg gtc 

Asp Ala Glu Ser Glu Lys Glu Val He Asp Thr He Leu Ala LeS vll 
195 200 205 

aag gat gct aag aac cca gtt atc ttg gct gat act tafc tai- i-„„ 
tt. £p Lys Ss » Pro Val He LeS L. Lp Sa SJ S S 

215 220 

cac gac gtc aag gct gaa act aag aag ttg att gac ttg act caa tte 
Hxs Asp val Lys Ala Glu Thr Lys Lys Leu He Asp LeS Sr SS Phe 

235 240 

Pro lt C , 9t f aCC CCa atg gSrt aag Wt tec att gac gaa caa cac 

Pro Ala Phe Val Thr Pro Met Gly Lys Gly Ser. He Asp Glu Gin Sis 
245 



250 



255 



432 



480 



528 



576 



624 



672 



720 



768 



816 



cca aga tac ggt ggt gtt tac gtc ggt acc ttg tec aag cca gaa att 

Pro Arg Tyr Gly Gly Val Tyr Val Gly Thr LeS Ser L yJ p" ^ 
260 265 270 

aag gaa gec gtt gaa tct gct gac tta att t-t-rr ~+-« 

Lys «U U. V al G1 u Ser Kla Lp £2 S £ & £ S ^ 



912 



960 



27 5 280 

ttg tct gat ttc aac acc ggt tct ttc tct tac tct tac aag acc aaa 
Leu Ser Asp P he Asn Thr Gly Ser Phe Ser Tyr Ser Lys S Lys 

295 300 

aac att gtc gaa ttc cac tec gac cac atg aag atc aga aac acc act 
Asn He Val Glu Phe His Ser Asp His Met Lys He Arg As"n Sa 

310 315 320 

£ S Sy !S o| S £ E {£ 2 ss s s s S £ 1008 

325 3 30 335 

ga ° g ?° 9Ct aag ggt tac aag cca ^t gct gtc cca gct aaa 
He Ala Asp Ala Ala Lys Gly Tyr Lys Pro Val Ala Val Pro III 2g 
340 345 • 35 0 

act cca gct aac gct gct gtc cca gct tct ace. cca ttg aag caa gaa 1104 

25/46 



1056 



WO 2004/113358 

PCT7EP2004/006848 

Thr Pro Ala Asn Ala Ala Val Pro Ala Ser Thr Pro Leu Lys Gin Glu 



355 36O 



365 



tgg atg tgg aac caa ttg ggt aac ttc ttg caa gaa ggt gat gtt ate 
Trp Met Trp Asn Gin Leu Gly Asn Phe Leu Gin Glu Gly Asp vlt ?£ 



370 375 



380 



ril fS* ^ C ^ aC ° tC ° gCt tic 39t atc aac caa a " act ttc 

lie Ala Glu Thr Gly Thr Ser Ala Phe Gly He Asn Gin Thr Thr Phe 



385 390 



395 



400 



Pro T C S° £f C T t<=t gtC tta tgg ggt tcc att Wt 

Pro Asn Asn Thr Tyr Gly He Ser Gin Val Leu Trp Gly Ser He Gly 

405 410 415 

ttc acc act ggt get acc ttg ggt get get ttc get get gaa gaa att 
Phe Thr Thr Gly Ala Thr Leu Gly Ala Ala Phe Ala La £u Slu He 
420 425 430 

lit f aS ^ gtt 3tC tta ttc att SWt gac ggt tct ttg caa 

Asp Pro Lys Lys Arg Val He Leu Phe He Gly Asp Gly Ser Leu Gin 



435 440 



445 



ttg act gtt caa gaa atc tcc. acc atg atc aga tgg ggc ttg aag cca 
Leu Thr Val Gin Glu He Ser Thr Met He Arg TrJ Sy Leu Lys Pro 
ftsu . 455 



460 



tac ttg ttc gtc ttg aac aac gat ggt tac acc att gaa aag ttg att 
Tyr Leu Phe Val Leu Asn Asn Asp Gly Tyr Thr He Jlu LyJ Leu He 
4fcbb 470 



475 480 



cac ggt cca aag get caa tac aac gaa att caa ggt tgg gac cac eta 
Hi. Gly Pro Lys Ala Gin Tyr Asn Glu He Gin lly Trp Asp Kit Leu 
48 5 490 495 

tcc ttg ttg cca act ttc ggt get aag gac tat gaa acc cac aga gtc 
Ser Leu Leu Pro Thr Phe Gly Ala Lys Asp Tyr Glu Thr His Arg Val 
500 505 510 

get acc acc ggt gaa tgg gac aag ttg acc caa gac aag tct ttc aac 
Ala Thr Thr Gly Glu Trp Asp Lys Leu Thr Gin Asp lJs Ser Phe ITn 
515 520 525 

gac aac tct aag atc aga atg att gaa atc atg ttg cca gtc ttc gat 
Asp Asn Ser Lys He Arg Met He Glu He Met LeJ Pro Sal p£e Sp 
530 535 540 



lit ni* T C gtt ^ Caa gCt aag tfc * acfc ffct acc aac 

Ala Pro Gin Asn Leu Val Glu Gin Ala Lys Leu Thr Ala Ala Thr Asn 

5 550 555 5 6 o 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



get aag caa taa 

Ala Lys Gin 1692 



<210> 21 
<211> 563 
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<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 21 

Met Ser Glu He Thr Leu Gly Lys Tyr Leu Phe Glu Arg Leu Lys Gin 
5 , 10 15 

Val Asn Val Asn Thr Val Phe Gly Leu Pro Gly Asp Phe Asn 



20 25 



Leu Ser 
30 



Leu Leu Asp Lys He Tyr Glu Val Glu Gly Met Arg Trp Ala Gly Asn 
J- 5 40 



45 



Ala Asn Glu Leu Asn Ala Ala Tyr Ala Ala Asp Gly Tyr Ala Arg He 

55 60 

jys Gly Met Ser Cys lie lie Thr Thr Phe Gly Val Gly Glu Leu Ser 

70 75 80 

Ala Leu Asn Gly He Ala Gly Ser Tyr Ala Glu His Val Gly Val Leu 
85 90 95 

His Val Val Gly Val Pro Ser He Ser Ala Gin Ala Lys Gin Leu Leu 
100 10 5 110 

Leu His His Thr Leu Gly Asn Gly Asp Phe Thr Val Phe His Arg Met 
115 120 125 

t 

Ser Ala Asn He Ser Glu Thr Thr Ala Met He Thr Asp He Ala Thr 
" U 135 140 

Ala pro Ala Glu He Asp Arg Cys He Arg Thr Thr Tyr Val Thr Gin 

150 155 160 

Arg Pro Val Tyr Leu Gly Leu Pro Ala Asn Leu Val Asp Leu Asn Val 
165 170 175 # 

Pro Ala Lys Leu Leu Gin Thr Pro He Asp Met Ser Leu 



180 185 



Lys Pro Asn 
190 



Asp Ala Glu Ser Glu Lys Glu Val He Asp Thr He Leu Ala Leu Val 
xy5 200 



205 
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Lys Asp Ala Lys Asn Pro Val He Leu Ala Asp Ala Cys Cys Se r Arg 



215 



220 



His Asp Val Lys Ala Glu Thr Lys Lys Leu He Asp Leu Thr Gin Phe 



230 



235 



240 



Pro Ala Phe Val Thr Pro Met Gly Lys Gly Ser He Asp Glu Gin His 
245 250 



255 



Pro Arg Tyr Gly Gly Val Tyr Val Gly Thr Leu Ser Lys Pro Glu Val 
260 265 270 



Lys Glu Ala Val Glu Ser Ala Asp Leu He Leu Ser Val Gly Ala Leu 
2 '5 280 



285 



290 ^ P ^ ^ S ^ ^ Ser ^ r L * S Th * '**b 



295 



300 



305 ^ ASP HiS Met ^ s Ile Asn Ala Thr 



310 



315 



320 



Phe Pro Gly Val Gin Met Lys Phe Val Leu Gin Lys Leu Leu Thr Thr 
325 330 



335 



Ile Ala Asp Ala Ala Lys Gly Tyr Lys Pro Val Ala Val Pro Ala 



340 



345 



350 



Arg 



Thr Pro Ala Asn Ala Ala Val Pro Ala Ser Thr Pro Leu Lys Gin Glu 
355 360 



365 



Trp Met Trp Asn Gin Leu Gly Asn Phe Leu Gin Glu Gly Asp Val Val 



375 



380 



lie Ala Glu Thr Gly Thr Ser Ala Phe Gly lie Asn Gin Thr Thr 
385 390 395 



Phe 
400 



Pro Asn Asn Thr Tyr Gly lie Ser Gin Val Leu Trp Gly Ser Ile 



405 



410 



415 



Gly 



Phe Thr Thr Gly Ala Thr Leu Gly Ala Ala Phe Ala Ala Glu 



420 



425 



Glu lie 



430 



Asp Pro Lys Lys Arg Val lie Leu Phe lie Gly Asp Gly Ser Leu Gin 
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440 445 



feu T£ val «n OXu lie Ser Thr H,t He Ar 3 Trp Gly Leu tys Pto 

455 460 

Tyr Leu Phe Val Leu Asn Asn Asp Gly ^ r Thr n . ^ ■ ^ 

470 480 

His Gly Pro Lys Al a Gin Tyr Asn Glu Ile Gln Qly Trp Asp 

490 495 

Ser Leu Leu Pro Thr Phe Gly Ala Lys Asp ^ Glu ^ His Arg ^ 

505 510 

Ala Thr Thr Gly Glu Trp Asp Lys Leu Thr Gin Asp Lys Ser Phe Asn 

520 525 

Asp Asn Ser Lys lie Arg Met lie ain ti~ vr~*- r 

530 535 Val Phe Asp 



540 



Ala Pro Gin Asn Leu Val Glu Gin Ala Lys Leu Thr Ala Ala Thr Asn 



550 
Ala Lys Gin 

<210> 22 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> artificial sequence 

<400> 22 

tctttaatta atgggttgtc cgtcattcat ata 

<210> 23 
<211> 32 
<212> DNA 



555 



560 



33 
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WO 2004/113358 
<213> . axtif icial sequence 



PCI7EP2004/006848 



<220> 

<223> artificial sequence 

<400> 23 

ctaaagcttt taggccagag tggtcttgcg eg 

<210> 24 

<211> 1674 

<212> DNA 

<213> Acetobacter pasteurianus 



<220> 

<221> CDS 

<222> (1) . . (1674) 

<223> 



<400> 24 

?!? ST gtt gg ° atg tat Ctt gca gaa cgc cfcfc Sta cag ate 48 

Val Thr Tyr Thr Val Gly Met Tyr Leu Ala Glu Arg Leu Val Gin He 

5 10 15 . 

ggg ctg aag cat cac ttc gcc gtg ggc ggc gac tac aat etc gtt ctt 96 
Gly Leu Lys His His Phe Ala Val Gly Gly Asp Tyr Asn Leu Val Leu 
20 25 30 

ctg gat cag ttg etc etc aac aag gac atg aaa cag ate tat tgc tgc 144 
Leu Asp Gin Leu Leu Leu Asn Lys Asp Met Lys Gin He Tyr Cys Cys 
35 40 45 

til T ttg tgt gg ° ttC ag ° gCg gaa ggc tac gcc c *t tct aac 192 

Asn Glu Leu Asn Cys Gly Phe Ser Ala Glu Gly Tyr Ala Arg Ser Asn 
50 55 6Q 



ggg get gcg gca gcg gtt gtc acc ttc 
Gly Ala Ala Ala Ala Val Val Thr Phe 
65 70 

atg aac gcc etc ggc ggc gcc tat gcc 
Met Asn Ala Leu Gly Gly Ala Tyr Ala 
85 

att tec ggc gcg ccc aac age aat gat 
He Ser Gly Ala Pro Asn Ser Asn Asp 



age gtt ggc gcc att tec gcc 240 
Ser Val Gly Ala He Ser Ala 
75 80 

gaa aac ctg ccg gtt ate ctg 288 
Glu Asn Leu Pro Val He Leu 
90 95 

cag ggc aca ggt cat ate ctg 336 
Gin Gly Thr Gly His He Leu 
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100 



£ 2 £ £ 2 2 s 2 £ 2 2 s - r - - 

115 12 q ^ toer Gln Leu Glu Met Ala 

2 2 2 2 £ E E s s £ EE r r tco - » 2 

130 135 u toer Ile Th * Asp Ala His Ser Ala 

■" s 140 

£ E 2 £ E 2 2 £ E 2 E 2 E 2 C3t - 

145 150 r » inr Ala Leu Arg Glu Arg Lys 

155 160 

2 E £ 2 E £ E £ 2 £ E £ 2 2 2 2 

170 175 

2 £ 5 2 2 2 2 2 2 2 2 £ 22 2 2 

185 .190 

2 Sr 2 £ E E S2 L a S S c gtt gcc ^ ^ — 

195 i£ Ala Thr Val Ala Leu Leu Lys Asn 

200 205 

egg cca gec ccc gtc atg ctg ctg age acre „»- 

Arg Pro Ala Pro Val Met LeS LeS lit S S t 9 S ° C 9CC aac 

210 21* Y SU Arg Ala Ala Asn 

220 

E 2 E E 2 2 2 2 E f ° " 9 ct9 c " **= » 

225 ™" Blr Leu Ma **P Lys Leu Gin Cys Ala Val 

235 240 

2 £ 2 E E 2 2 2 2 2 2 2 r c * c « •» 

245 IT Pro Glu Asp His Ala Gly 

250 255 
ttc cgc ggc ctg tac tag aac ms t. 

- -a ci y J., ^ - z 2 2 2 2 2 2 2 2 2 

265 270 

2 2 2 2 2 E E 2 2 2 £ E 2 2 2 2 

280 285 

K £ Ser £ ?al £y £ 2 £ £ ~ «* ccc aat gtg 

290 Y f£| Ser Met Lys Gly Pro Asn Val 

^ y5 300 

£ 2 E 2 2 2 2 2 2 2 2 2 2 E 2 2 

315 320 

2 2 2 2 2 2 2 2 2 2 2 E 2 2 E 2 - 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



330 335 



1056 
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Ala Arg Pro Ala Ser Ala Gin Lys Ser Ser Val Pro Thr Cys Ser Leu 
340 345 350 



%>t 5? ™ = gat - gaa gcc ggt cfc 9 «W aat gac gaa ate gtc cgt 
Thr Ala Thr Ser Asp Glu Ala Gly Leu Thr Asn Asp Glu lie Val Arg 
355 3 6 o 365 

His ill HZ IT r Ctg f tg f tCa aaC aC3 a ° 9 ctg gtg gca gaa acc 
HlS Ji S Asn Ala Leu Leu Thr Ser Asn Thr Thr Leu Val Ala Glu Thr 
370 375 330 

ggc gat tea tgg ttc aat gcc atg cgc atg acc ctg gcc ggt gca cac 
Gly Asp Ser Trp Phe Asn Ala Met Arg Met Thr Leu Ala Sy S 2g 
385 390 395 400 

gtg gaa ctg gaa atg cag tgg ggc cat ate ggc tgg tec gtg ccc tec 
Val Glu Leu Glu Met Gin Trp Gly His lie Gly Trp Ser Val Pro Ser 
405 410 415 

IT IT g ?° gCC atg ggC tCg Cag gac cgc ca 3 cat gtg gtg atg 

Ala Phe Gly Asn Ala Met Gly Ser Gin Asp Arg Gin His Val VaJ MeJ 



420 425 



430 



nf 2?° tCC ttC CSg Ctt acC gcg ^ '^ 9tg get cag atg 

Val Gly Asp Gly Ser Phe Gin Leu Thr Ala Gin Glu Val Ala Gin Me? 



435 440" 



445 



£? ^ ° tg ° CC gtC att atC tfct ctg atc aa <= aac cgt ggc 

Val Arg Tyr Glu Leu Pro Val lie He Phe Leu He Asn Asn Arg Sy 

4:>0 455 450 

tat gtc att gaa atc gcc att cat gac ggc ccg tac aac tat atc aacr 
Tyr Val lie Glu He Ala He His Asp Gly P rl Tyr Asn Tyr Xll Lys 

470 475 • 4 8 o 

aac tgg gat tac gcc ggc ctg atg gaa gtc ttc aac gcc gga gaa ggc 
Asn Trp Asp Tyr Ala Gly Leu Met Glu Val Phe Asn Ila Sy Slu Sy 
48 5 490 495 

hII ril r Ctt 9gC f tg gCC aCC aCC CCg aag gaa cfc 9 aca 9« gcc 

His Gly Leu Gly Leu Lys Ala Thr Thr Pro Lys Glu Leu Thr Glu La 

500 505 510 

atc gcc agg gca aaa gcc aat acc cgc ggc ccg acg ctg atc gaa tgc 
He Ala Arg Ala Lys Ala Asn Thr Arg Gly Pro Thr Leu He Glu Cys 
515 520 525 

Gin ril gaC ^ gc Hf g gac tgc acg gat atg Ctg gtt caa sge cgc 
Gin lie Asp Arg Thr Asp Cys Thr Asp Met Leu Val Gin Trp Gly Arg 

530 535 540 

aag gtt gcc tea acc aac gcg cgc aag acc act ctg gcc tga 
Lys Val Ala Ser Thr Asn Ala Arg Lys Thr Thr Leu Ala 
545 550 555 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1674 



<210> 25 
<211> 557 
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<212> Prt 

<213> Acetobacter pasteurianus 



<400> 25 

Val Thr Tyr Thr V al Gly Met Tyr Leu Ala Glu Arg Leu Val Gin He 

10 15 



Gly Leu Lys His His Phe Ala Val Gly Gly Asp Tyr Asn Leu Val Leu 

25 30 

Leu Asp Gin Leu Leu Leu Asn Lys Asp Met Lys Gin He Tyr Cys Cys 

40 45 

Asn Glu Leu Asn Cys Gly Phe Ser ai= m.. ^ ^ 

50 Y « Ser Ala Glu Ala Arg Ser Asn 

55 60 

Oly Ala Ala Ala Ala Val Val Thr Phe ser Val Gly Ala He Ser Ala 

70 75 80 

Met Asn Ala Leu Gly Gly Ala Tyr Ala Glu Asn Leu Pro Val Ile Leu 

90 95 

Xle Ser Gly Ala Pro Asn Ser Asn Asp Gin Gly Thr Gly His He Leu 

105 110 

His His Thr Us Oiy Lye Tte * ^ Ser ^ Gln Lm ^ ^ ^ 

120 125 

Ar g Gin Val Thr Cys Ala Ala Glu Ser He Thr Asp Ala His Ser Ala 

135 140 

Pro Ala Lys He Asp His Val He Ar g Thr Ala Leu Arg Glu Arg Lys 

155 160 

Pro Ala Tyr Leu Asp He Ala Cys Asn He Ala Ser Glu Pro Cys Val 

170 175 

*r 3 Pr „ oly p„ val Ser ser leu ^ ^ ^ 

185 • 190 

*r Ser Leu Lys Ala Ala Val Asp Ala Th, Val Ala Leu Leu Lys Asn 



200 . 205 
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Arg Pro Ala Pro Val Met Leu Leu Gly Ser Lys Leu Arg Ala Ala Asn 
210 215 220 

Ala Leu Ala Ala Thr Glu Thr Leu Ala Asp Lys Leu Gin Cys Ala Val 
225 230 235 " 240 

Thr lie Met Ala Ala Ala Lys Gly Phe Phe Pro Glu Asp His Ala Glv 
245 250 ~ 255 

Phe Arg Gly Leu Tyr Trp Gly Glu Val Ser Asn Pro Gly Val Gin Glu 
260 265 270 

Leu Val Glu Thr Ser Asp Ala Leu Leu Cys He Ala Pro Val Phe Asn 
275 280 285 

Asp Tyr Ser Thr Val Gly Trp Ser Gly Met Pro Lys Gly Pro Asn Val 
290 295 3 oo 

lie Leu Ala. Glu Pro Asp Arg Val Thr Val Asp Gly Arg Ala Tyr Asp 
305 310 315 ~ 320 

Gly Phe Thr Leu Arg Ala Phe Leu Gin Ala Leu Ala Glu Lys Ala Pro 
325 330 335 

Ala Arg Pro Ala Ser Ala Gin Lys Ser Ser Val Pro Thr Cys Ser Leu 
340 345 350 

Thr Ala Thr Ser Asp Glu Ala Gly Leu Thr Asn Asp Glu He Val Arg 
355 360 365 

His He Asn Ala Leu Leu Thr Ser Asn Thr Thr Leu Val Ala Glu Thr 
370 375 380 

Gly Asp Ser Trp Phe Asn Ala Met Arg Met Thr Leu Ala Gly Ala Arg 
385 390 395 4 0 o 

Val Glu Leu Glu Met Gin Trp Gly His He Gly Trp Ser Val Pro Ser 
405 410 415 

Ala Phe Gly Asn Ala Met Gly Ser Gin Asp Arg Gin His Val Val Met 
420 425 430 

Val Gly Asp Gly Ser Phe Gin Leu Thr Ala Gin Glu Val Ala Gin Met 
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Val te. Tyr c lu LTO Pto „ e 1U ^ ^ ne ^ 

455 460 

Tyr Val He Glu He at* ti„ ^ 

465 U J£ Ile Hls As P MY Pro Tyr Asn n e L ys 

475 480 

Asn Trp Asp ^ jj. Gly le „ Met ^ ^ ^ 

490 495 

His Gly Leu «, ^ Lys Ma ^ pro ^ l ^ ^ 

505 510 

AX. £, Ma lys Ma ^ Qiy ^ ^ ^ 

520 525 

«n lie Asp Arg Thr Asp ^ ^ ^ ^ ^ ^ ^ 



535 540 

Lys Val Ala Ser Thr Asn Ala Arg Lys ^ Thr Leu ^ 

550 555 

<210> 26 
<211> 32 
<212> DNA 

<213> artificial sequence 
<220> 

<223> artificial sequence 
<400> 26 

atcttaatta atgtataccg ttggtatgta ct 

<210> 27 

<211> 34 

<212> DNA 

<213> artificial sequence 



32 
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<220> 
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<223> artificial sequence 

<400> 27 

tatgcggccg cttacgcttg tggtttgcga gagt 

<210> 28 

<211> 1671 

<212> DNA 

<213> Zymobacter palmae 

<220> 

<221> CDS 

<222> (1)..{1671) 

<223> 



<400> 28 



I!? ^ *f ° ggt atg taC ttg gca gaa cgc eta gec cag ate ggc 48 

Met Tyr Thr Val Gly Met Tyr Leu Ala Glu Arg Leu Ala Gin lie lly 

5 io 15 

ctg aaa cac cac ttt gec gtg gec ggt gac tac aac ctg gtg ttg ctt 
Leu Lys His His Phe Ala Val Ala Gly Asp Tyx Asn LeS Sal Leu Leu 

A U 



25 30 



^ f r 3 9 gaC atg gag ca ^ Bt° tac tgc tgt aac 

Asp Gin Leu Leu Leu Asn Lys Asp Met Glu Gin Val Tyr Cys Cys Asn 

35 40 45 

gaa ctt aac tgc ggc ttt age gec gaa ggt tac get cgt gca cgt ggt 
Glu Leu Asn Cys Gly Phe Ser Ala Glu Gly Tyr Ala Arg Ala Arg oTy 
. 50 55 60 

S- a?° !f !? C a ^ C gtC aCg ttC agc gta at * tct gca atg 
Ala Ala Ala Ala He Val Thr Phe Ser Val Gly Ala He Ser Ala Me? 

65 70 75 80 

^ C g9t 9gC gCC tat gca gaa aac ct 9 <=cg gtc ate ctg ate 
Asn Ala lie Gly Gly Ala Tyr Ala Glu Asn Leu Pro Val He Leu 111 

90 95 



85 



96 



144 



192 



240 



288 



tit ?? C l Cg aaC acc aat ^ac tac ggc aca ggc cac ate ctg cac 336 

Ser Gly Ser Pro Asn Thr Asn Asp Tyr Gly Thr Gly His He Leu His 
100 105 no 

cac acc att ggt act act gac tat aac tat cag ctg gaa atg gta aaa 384 
Hxs Thr He Gly Thr Thr Asp Tyr Asn Tyr Gin Leu Glu Me? Ill Lys ' . 
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115 120 



125 

432 



480 



528 



!f C tg ° gCa Cgt gaa agc atc ^tt tct gcc gaa gaa oca cca 
Br. Val Thr Cys Ala Arg Glu Ser lie Val Ser La Slu Xu Ala Pro 
130 135 140 • 

gca aaa atc gac cac gtc atc cgt acg get eta cgt gaa cqc aaa cc 
Ala Lys He Asp His Val He Arg Thr Ala Leu Arg llu 2g Lys Pro 
. 150 155 160 

get tat ctg gaa ate gca tgc aac gtc get ggc act aaa tafc ™»- 
Ala Tyr Leu Glu lie Ala Cys Asn Val Ala 3J j£ gS ?S T g 

165 170 175 

SK III S Sn Ser 2* f" ST ^ ^ 9tt ga0 Cag aCC 576 
He Asn Ser Leu Leu Arg Glu Leu Glu Val Asp — 

180 185 190 

£ Sal ^ E !* £? ?? C ??° 5. fc f gaa tog ctg cag gac cgc 

Leu 
205 



624 



672 



768 



816 



Pro Glv p™ ril 72 a r g CgC gaa CtC gaa gtt ^ac acc 

Pro Gly Pro lie Asn Ser Leu Leu Arg Glu Leu Glu Val Asp Gin Thr 

• • 180 185 190 

of S*? IS? gCt gta gat gCC gcc gta gaa tgg ctg cag gac cac 

Ser Val Thr Ala Ala Val Asp Ala Ala Val Glu tS LeS Gin Asp Arg 
12*5. 200 J 

cag aac gtc gtc atg ctg gtc ggt agc aaa ctg cgt gcc get gcc get 
Gin Asn Val Val Met Leu Val Gly Ser Lys Leu Arg La Sa Sa Ala 

220 

| - = S S E S s C-S 2 5 £ 2 S = 720 

230 235 240 

JS S!? E* ^ C ? gC ttC ttG CCg gaa * at cat aac ttc 

He Met Ala Ala Glu Lys Gly Phe Phe Pro Glu Asp His Pro Asn Phe 

245 250 255 

ri° f 3 ggt gaa gtC agc tcc gaa gca cag gaa ctg 

Arg Gly Leu Tyr Trp Gly Glu Val Ser Ser Glu Gly Ala Gin Glu Leu 
260 265 270 

S5 Su ^ a ^ Ctg tgt Ctg gCa Ccg gta ttc aa ° gac 

Val Glu Asn Ala Asp Ala He Leu Cys Leu Ala Pro Val Phe Asn Asp 

275 280 285 

Tvr III & h° 2f n gC ^ g aa ° tCC tgg CCg aaa ggc * ac aat gtc atg 

290 Y Ser Trp Pro Lys As P A *n Val Met 

290 295 300 

52 m! 9 T C a v C ^ Cg ° gt ° aCt ttC Sca gga caCT tec gaa ggt 

Val Met Asp Thr Asp Arg Val Thr Phe Ala Gly Gin Ser Phe Glu lly 

5 310 315 32 S 

ctg tea ttg agc acc ttc gcc gca gca ctg get gag aaa gca cct tct 100R 
Leu Ser Leu Ser Thr Phe Ala Ala Ala Leu Ala Glu Lys Ala Pro Ser 
325 330 335 

cgc ccg gca acg act caa ggc act caa gca ccg gta ctg ggt att aaa m« 
Arg Pro Ala Thr Thr Gin Gly Thr Gin Ala Pro Val Leu S£ £S £S 1056 
340 345 35Q 

gcc gca gag cce aat gca ccg ctg acc aat gac gaa atg acg cgt cag H04 
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Ala Ala Glu Pro Asn Ala Pro Leu *hr Asn Asp Olu Met Thr Arg Gin 

360 365 

£ 2 E 2 £ £ £ = = - - - E = - g 

? 75 380 

E E £ £ £ £ E £ 2 £ 2 2 5 £ s - 

395 400 

£ E £ E £ 2 £ £ 2 2 £ £ - £ 2 £ 
E £ £ 2 £ £ £ 2 2 2 £ S E £ £ £ 

425 . 430 

£ £ £ £ £ £ 2 2 £ £ = 2 £ 2 2 £ 

.. ° 440 445 

S Arg £ SS S Pro" Sal £ S° 2° ?* ^ "° — 

450 IS 116 116 Phe Leu Ile As * Asn Arg Gly 



455 460 
tac gtc ate gaa ate get ate cat 



Tyr Val lie Glu lie Al* ril 9 ?° CCt taC aac tac atc aaa 

465 S 116 HlS As P Tyr Asn Tyr lie Lys 



470 475 



480 



£ 5 £ £ E 5 £ £ 2 £ £ £ 2 E £ £ 

485 49Q - - 



495 



£ £ £ £ £ 2 E £ £ £ 2 2 £ 2 £ 2 

505 510 

£ £ S E £ 2 £ £ £ £ 2 2 £ 2 2 £ 

520 525 

=£££££££E£££E5S£ 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



£ £ E £ £ 2 £ £ £ £ 2 2 



55 ° 555 



<210> 29 
<211> 556 
<212> prt 

<213> Zymobacter palmae 
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<400> 29 

Mat Tyr Thr Val Gly Met Tyr Leu Ala Glu Arg Leu Ala Gin He Gly 



" 15 



Leu Lys His His Phe Ala Val Ala Gly Asp Tyr Asn Leu Val Leu Leu 

25 30 



Asp Gin Leu Leu Leu Asn Lys Asp Met Glu Gin Val Tyr cys Cys Asn 



45 



Glu Leu Asn Cys Gly Phe Ser Ala Glu Gly Tyr Ala Arg Ala Arg Gly 

b5 ' 60 

Ala Ala Ala Ala He Val Thr Phe Ser Val Gly ^ ^ ^ ^ 

70 ' 75 80 

Asn Ala He Gly Gly Ala Tyr Ala Glu Asn Leu Pro Val He Leu He 

90 95 

Ser Gly ser Pro Asn Thr Asn Asp Tyr Gly Thr Gly His He Leu His 

105 110 



His Thr lie Gly Thr Thr Asp Tyr Asn Tyr Gin Leu Glu Met Val Lys 

120 125 

His val Thr Cys Ala Arg Glu Ser Xle Val Ser Ala Glu Glu Ala Pro 



13 5 140 



Ala Lys He Asp His Val He Arg Thr Ala Leu Arg Glu Arg Lys Pro 

150 155 



160 



Ala Tyr Leu Glu lie Ala Cys Asn Val Ala Gly Ala Glu Cys Val Arg 



170 



175 



Pro Gly Pro lie Asn Ser Leu Leu Arg Glu Leu Glu Val Asp Gin Thr 



185 



190 



Ser val Thr Ala Ala Val Asp Ala Ala Val Glu Trp Leu Gin Asp Arg 



205 



Gin jj» v al val Met Leu v.l 0 l y SeE Lys Leu ^ Ma A1 „ u> 



215 



220 
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Glu Uys oln Ale val „ teu „. ^ ^ ^ ^ ^ v ^ ^ 

235 240 

lie Met Ala Ala Glu Lys Glv Phe Ph^ Pr„ M ' , . 

245 U Asp His Pro Asn Phe 

250 .255 

Ar, 01 y Leu Trp Gly Qlu „ Ser ^ ^ ^ ^ 

265 270 

Vel Olu Ae» Ale i3p Ma Ile ^ teu Ma ^ 

^80 285 

T,r Ale Thr val «, Ttp ^ ser T£p pro Lys Qly ^ 

295 300 



Val Met Asp Thr Asp Arg Val Thr Phe Ala Gly Gln ger pfae ^ ^ 

315 320 

^ S« Leu Ser ^ Phe Ale Ale Ale L e„ Ma Glu Ly9 „ a ^ ^ 

330 335 

Pro Ale Thr ala Gly ^ Ma ^ ^ ^ 

345 350 

Ale Ale Olu Pro Aen Ale Pro Leu * ta ^ olu Met Thr Arg oln 

360 365 

lie Gin Ser Leu He Thr Ser Asp Thr Thr Leu Thr Ala Glu ^ 

375 380 . 

Aep ser Trp Phe Asn Al a Ser Ar g Met Pro n . Pro 01y Gly Ma ^ 

395 400 

Val Glu Leu Glu Met Gin Trp Gly His He Gly Trp Ser Val P ro Ser 

410 415 

Ala Phe Gly Asn Ala Val Gly Ser Pro Glu Arg Arg His He Met Met 

425 430 

Val Gly Asp Gly Ser P he Gin Leu Thr Ala Gin Glu Val Ala oln Met 

440 445 

He Arg Tyr Glu Ile Pro Val Ile lie PKo t^, ti * 

1 xxe Ile Phe Leu He Asn Asn Arg Gly 
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450 455 



460 



Tyr val He Glu He Ala He His Asp Gly Pro Tyr Asn Tyr He Lys 
465 470 475 4 80 

Asn Trp Asn Tyr" Ala Gly Leu He Asp Val Phe Asn Asp Glu Asp Gly 
485 490 495 

His Gly Leu Gly Leu Lys Ala Ser Thr Gly Ala' Glu' Leu Glu Gly Ala 
500 505 510 

He Lys Lys Ala Leu Asp Asn Arg Arg Gly Pro Thr Leu He Glu Cys 
515 520 525 

Asn He Ala Gin Asp Asp Cys Thr Glu Thr Leu He Ala Trp Gly Lys 
530 535 54£) 

Arg Val Ala Ala Thr Asn Ser Arg Lys Pro Gin Ala 
545 550 555 



<210> 


30 




<211> 


32 




<212> 


DNA 




<213> 


artificial sequence 




<400> 30 

ctattaatta atggcttcgg tacacggcac ca 


32 


<210> 


31 




<211> 


34 




<212> 


DNA 




<213> 


artificial sequence 




<400> 31 * 

tatgcggccg cttacttcac cgggcttacg gtgc 


34 


<210> 


32 




<211> 


1587 
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<212> DNA 

<213> Pseudomonas putida 



<220> 

<221> CDS 

<222> (1)..(1584) 

<223> . 

<400> 32 

atg get teg gta cac ggc acc aca tac gaa etc ttg caa cat r aa ^ 
Met Ala Ser Val His Oly Thr Thr Tyr Glu Leu III 2 2£ S Gly 



10 15 



ate gat acg gtc ttc ggc aat cct ggc teg aac gag etc cca fcfcfc t*„ 
Xle Asp OOxr Val Phe Gly Asn Pro Gly SeJ Asn SlS Leu Pro Phe Leu 



96 



30 



aag gac ttt cca gag gac ttt cga tac ate ctg get tta caa a aa 
L ys Asp Phe Pro Glu Asp Phe Arg Tyr He Leu K £eu Sin Slu III 
J5 40 45 

tgt gtg gtg ggc att gca gac ggc tat gcg caa gec aat caa aaa rr„ 
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Ala Leu Ser Asn Ala Trp Asn Ser His Ser Pro Leu He Val Thr Ala 
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Gly Gin Gin Thr Arg Ala Met He Gly Val Glu Ala Leu Leu Tnr Asn 
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Met Ala Ser Met Ala Pro Gin Gly Pro Val Tyr Leu Ser Pro Tyr 
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gac gat tgg gat aag gat get gat cct cag tec cac cac ctt ttt aat 
Asp Asp Trp Asp Lys Asp Ala Asp Pro Gin Ser His His Leu Pne Sp 

42/46 



432 



480 



528 



WO 2004/113358 

PCTYEP2004/006848 

165 17ft 

170 175 

2 2 2 s £ 2 -s 2: 2 r 2 2 r r ~ att 5 ™ 

180 . g Asn Gln Asp Leu Asp He 

185 19Q 

ctg gtg aaa get etc aac age gca tec aar r«™ *. 

Leu VI jj. M a Leu isn se 3 r i. - « « JJ- «c jt. «, ^ 624 



205 



2 § 2 5 S Si 2 S 2 E5 5 2 2 2 2 • 672 

220 

2 2 2 2 2 2 2 s s 2 2 r r *r t9c 

225 230 ° ^ g Cys 

235 240 

2 £ 2 2 S 2 2 - 2 2 5 2 2 2 2 2 

250 255 
ate gca gcg att tct cag eta etc an* ™r+- *. * 

xi. ,xa a. s « r Glo Le J 2; S «£ - « £ «. jt. 



360 



365 



2 2 2 £ 2 2 2 2 2 2 2 2 £ - - - 



380 



cag cgc ctg aac atg cgc aac cct ggt age bad tac n-n 

Oln Arg Leu Asn Met ^ g Asn Pro - S L £ £ £ g* gca get 

J9 ° • 395 400 
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Met Ala Ser Val His Gly Thr Th-r THr-r m™ t ^„ T 

^ oxy inr Tyr Glu Leu Leu Arg Arg Gin Gly 

5 10 15 

He Asp Thr Val Phe Gly Asn Pro Gly Ser Asn Glu Leu Pro Phe Leu 

Asp Phe Pro Glu Asp Phe Arg Tyr He Leu Ala Leu Gin Glu Ala 
35 40 45 

Cys Val Val Gly He Ala Asp Gly Tyr Ala Gin Ala Ser Arg Lys Pro 
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Ala Phe He Asn Leu His Ser Ala Ala Gly Thr Gly Asn Ala Met Gly 
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Ala Leu Ser Asn Ala Trp Asn Ser His Ser Pro Leu lie Val Thr Ala 
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Gly Gin Gin Thr Arg Ala Met He Gly Val Glu Ala Leu Leu Thr Asn 
100 105 110 

Val Asp Ala Ala Asn Leu Pro Arg Pro Leu Val Lys Trp Ser Tyr Glu 
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Pro Ala Ser Ala Ala Glu Val Pro His Ala Met Ser Arg Ala He His 
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Met Ala Ser Met Ala Pro Gin Gly Pro Val Tyr Leu Ser Val Pro Tyr 
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He Gly Ala Pro Val Phe Arg Tyr His Gin Tyr Asp Pro Gly Gin Tyr 
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